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Introduction.
Muscular dysgenesis (mdg) is an autosomal recessive mutation in the mouse, characterized by a total lackof contractile activity of the striated (skeletal) musculature (Gluecksohn-Waelsch, 1963 ; Pai, 1965 a, b) . The process of muscle differentiation seems impaired (Paf, 1965 a, b) , and ultrastructural studies have shown that the sarcoplasmic reticulum is dilated and the myofibrillar system disorganized (Banker, 1977) . As the mutation can be expressed in vitro by mdg/mdg muscle cells (Bowden-Essien, 1972) in the absence of nerve cells, the hypothesis of a primary muscle abnormality was proposed and substantiated by electrophysiological studies (Powell and Fambrough, 19731 . A recent investigation of mdg/mdg motor innervation demonstrated generalized axonal sprouting and proliferation with multifocal innervation of single muscle fibers (Rieger and Pincon-Raymond, 19811 . As experimentally proven in other systems Changeux, 1975, 1978 ; Brown et al., 1977) , these striking innervation abnormalities are possibly a reaction of motor innervation to muscle inactivity. However, in this genetic defect in which the molecular target is not known, the motoneurone cannot be excluded as an independent or even, primary, target of the mutation . This paper reports ultrastructural studies of mdg/mdg innervation exploring this possibility. Inactivity alone does not prevent normal neuromuscular junction maturation, at least in chick (Freeman et al., 1976) or duck (Sohal, 1981) (1963, 1965) and Gladden (1970) . They were fixed for electron microscopy (Fardeau et al,, 1978) fig. 1 b) .
2) fig. 3 a, b) , i.e. we found numerous axon terminals filled by synaptic vesicles but we did not observe secondary synaptic folds. These morphological aspects indicated that the innervation density of the mdg/mdg neuromuscular junctions was higher and their morphological maturation less advanced than normal +/mdg ? neuromuscular junctions. Occasionally, the basal lamina of the muscle fiber appeared to be less defined. The pre-synaptic membrane of the mdg/mdg axon terminals sometimes presented a much less defined or organized structure than observed for the normal pre-synaptic membrane (fig. 4) (Bowden-Essien, 1972 ) with a total lack of muscle contractile activity. Mainly using morphological or ultrastructural criteria, previous authors have stressed the abnormality or « deviation » (Banker, 1977) (Duchen and Strich, 1968 ; Duchen, 1970 ; Duchen and Tonge, 1973 ;  Rieger and Pincon-Raymond and Rieger, 1981) . We have reported evidence of such nerve ultraterminal sprouting in muscular dysgenesis, characterized by a dense, plexiform nerve overgrowth and collateral sprouting and multifocal innervation of muscle fibers (Rieger and PinconRaymond, 19811 . Given such marked abnormalities, we wished to explore the possibility of an independent expression of the mutation directly in the nerve or the motoneurone. In view of the results reported in chicken and duck embryos (Freeman et al., 1976 ; Sohal, 19811, Fambrough, 1973 ; Bournaud, 1980 ; . Other evidence for considering the mdg/mdg nerve as a possible independent, if not primary, target of the mutation comes from in vitro studies demonstrating that the mdg phenotype (absence of contractile activity) may be reversed by co-culturing the mdg/mdg muscle cells with dissociated cells from normal spinal cord (Koenig et al., 1980) . Considering all these results, it is probable that muscle inactivity is responsible for maintaining a high degree of multiple innervation in the mdg/mdg muscle fiber but that some nerve defect, either dependent or independent of the muscular expression of the mutation, is revealed in the marked ultrastructural abnormalities of the mdg/mdg neuromuscular junction. One direct approach to a precise evaluation of such a possibility would be to provoke muscle inactivity in the normal mouse embryo by injecting AChR blockers, such as a-bungarotoxin or curare, at the earliest time of muscle activity, I.e. embryonic days 12 to 14.
